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Numerical Analysis of Y-shaped Check Valve for Power Plant
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ABSTRACT

Various type of valves are manufactured for different industrial uses. Among them, check valves are used to
allow fluid to flow in one direction but not in the opposite direction. There are many different types of check
valves, but Y-shaped check valves are widely used these days. Not many studies have been carried out on
Y-shaped check valves and the flow coefficients obtained through numerical analysis have the problem of low
reliability. In order to solve this problem, this study performed flow analysis, flow-structure coupled analysis, and
flow coefficient measurement experimentally, and through these analyses derived and verified the flow
coefficients and assessed the structural safety based on numerical analysis.

Key Words : Check Valve(&X| 3 =), Flow Coefficient(F2fH|%=), Structural Safety(7+Z=2H44A), Fluid-structure

Interaction Analysis(F&-TZ= 2143l 4A)
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(a) Y-type stop check valve
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(b) Flow region of check valve

Fig. 1 3D Model and finite element model for

analysis
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Table 1 Boundary condition of check valve

Boundary condition

Fluid Water

Turbulent model k-¢ standard

Inlet pressure 120 bar

Outlet pressure Relative pressure

=

Fig. 2 Disc gap of check valve
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Table 2 Materiel properties for analysis

Materiel properties

ASTM A216-WCB
Ultimate 480 -655 MPa
Yield 275 MPa

Elongation at break 22%
ASTM A216-WCB

Ultimate 480 -655 MPa
Yield 275 MPa

Elongation at break 22%
ASTM A216-WCB+STL

Ultimate 480 -655 MPa
Yield 275 MPa

Elongation at break 22%
ASTM A276-410

Ultimate 1525 MPa
Yield 1225 MPa
Elongation at break 14.5%

Body

Bonnet

Disc

Stem

Table 3 Experimental condition

Condition
Fluid Water
Temperature 10.0+ 3.0C
Relative humidity 52+ 5% RH
Working pressure 80 bar
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Fig. 5 Flow characteristics according to the disc
changes
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Fig. 8 Stress and strain distribution at disc (disc
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Fig. 9 Analysis results of check valve
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